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Should and Can Safety be Taught?
There has been a lot of discussion recently on the content
of chemical engineering  rst degree courses, much of it
revolving round the so-called ‘soft’ topics and transferable
skills. There is a fairly strong school of thought which
takes the view that  rst degree courses should concentrate
on mathematics, physical chemistry and basic chemical
engineering science and leave the training in the more
practical topics to the employers. Whether or not Safety,
Health and Environment (SHE) is really included in the
heading is not clear.
Some take this view because they feel that academia has
neither the time nor the ability to teach such topics and
others consider that students cannot appreciate the value of
non academic material until they have had some exposure
to the outside world. Whilst I have some sympathy with
both points, I still feel that there is a very good case
for insisting on a good coverage of SHE topics in all  rst
degree courses.
Looking  rst at the question of time in  rst degree
courses, there will always be time constraints on any degree
course. New material is constantly being proposed and
there is a reluctance to remove material which is no longer
relevant to today’s graduates. There are also pressures
due to the falling standards of intake from schools, particu-
larly in mathematics and physics. The result has been a
growth in four-year courses at a time when students are
 nding it increasingly dif cult to  nance their higher
education. Many courses are revised by addition rather than
by restructuring, some courses have had only one major
restructuring in 50 years! Course planners have got to be
ruthless in removing redundant material so that more time
can be given to new material which must include an
integrated approach to the teaching of SHE.
The question of  nding the right people to teach safety is
a more dif cult one. Chemical engineering departments
are  nding it almost impossible to recruit chemical engi-
neers to  ll vacancies so many new academics in chemical
engineering are in fact chemists or applied mathematicians.
Such people may not have received any training in safety
in their undergradua te courses and have had little or no
exposure to the real world. The Institution of Chemical
Engineers (IChemE) could help, by organizing specially
tailored CPD courses in process safety for such people. The
courses would have to be somewhat different from those
aimed at practising chemical engineers because of the lack
of practical experience of the participants. The use of the
latest IT systems, including virtual reality techniques, could
go a long way towards overcoming this problem. However,
if the courses were to be run in conjunction with a major
company, some on-site experience may be possible. Assum-
ing that it is the intention of new academics in chemical
engineering departments to become corporate members
of IChemE, it is in the interests of the individual and
the teaching establishment to ensure that they attend by
providing the time and funding.
Another way of overcoming the problem of recruiting
staff with safety training and experience or any form of
practical chemical engineering experience would be the
establishment of Industrial Teaching Fellowships. There
are now a large number of chemical engineers with many
years experience who have taken early retirement on good
 nancial terms. Such people would be pleased to accept
Fellowships at academic salaries which are far too low to
attract good young ambitious graduate chemical engineers.
They would enjoy passing on their accumulated experience
of the industrial world to undergradua tes with an enthusiasm
which professional academics would be unable to match.
They would have the added bonus that they are returning
something to the profession. We have a great under-utilized
resource which should be tapped for the good of the
profession. The use of industrial or retired visiting lecturers
can also be successful but only if it is made clear to the
students that their lectures are examinable.
The down-side of this approach is the current obsession
with the Research Assessment; young scientists are far
more likely to produce the necessary papers than Industrial
Teaching Fellows. It is very dif cult for Heads of Depart-
ments faced with the consequences of a poor research rating
not to choose a young PhD chemist with a string of papers
already written in preference to someone with industrial
experience but no papers to his or her name. The con ict of
teaching and research is a matter of philosophy which has
been discussed at some length recently in The Chemical
Engineer. It is a very real problem which, if not resolved
in favour of teaching, will have long-term effects on the
quality of our graduates and hence on the UK process
industries.
Though some doubt the value of teaching SHE topics to
undergraduates with little or no exposure to the outside
world, I think that much can and should be done to teach the
basic principles of SHE at undergradua te level. By laying
the foundations of SHE in the same way that we lay the
foundations of other chemical engineering topics, the new
graduates have something on which to build once they enter
industry. Such foundations are absolutely vital, particu-
larly today when fresh graduates are put into positions of
responsibility very much more quickly and without the long
structured training periods of the past.
The IChemE ‘matrix’ on SHE topics for undergrad-
uate courses states the guiding principles of teaching SHE
should be ‘to prepare an undergraduate for  rst entry to
employment; an employer will usually expect some basic
knowledge of each topic in the ‘‘matrix’’; the methodology
should be generic’. The ‘matrix’ itself is fairly compre-
hensive and is based on an integrated approach to the
teaching of SHE topics. It divides topics into those which
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can be integrated with other topics (for example, beha-
viour of releases), those which are integrated within SHE
(for example, principles of loss prevention) and those
which are essentially standalone (for example, hazard
identi cation).
Much of the material contained in the ‘matrix’ is essen-
tially theoretical (for example, QRA) and as such can be
taught in the same way as any other chemical engineering
topic. Of this material, quite a lot can actually be covered
in classical chemical engineering subjects such as  uid
mechanics by using SHE related examples. Hence, if pro-
perly planned, the number of additional lectures required
should not be too many. Such material can readily be
taught by staff with little or no industrial experience and
it does not require any ‘real world’ experience on the part
of the students.
Other topics such as Hazop are more dif cult; it requires
a very different approach to the more theoretical topics
and can only be taught by example. This does not mean,
however, that it has no place in an undergraduate course.
The ideal place in which to teach Hazop is the Design
Project. Though they may lack experience, most students
will see very quickly the great power of the Hazop method
when applied to their somewhat imperfect designs.
Some academics say that SHE topics are dif cult to
examine. It is true that much of the subject is qualitative
and neither staff nor students like essay questions (too hard
to mark and never possible to get full marks!). However,
some of the work can be examined quantitatively on its
own or as part of other subjects with which it is integrated.
Other academics claim that such topics make chemical
engineering into too much of a vocational course. I see
nothing wrong in that; after all, the medical profession—
which is regarded much more highly than chemical
engineering—unashamedly considers its courses to be
vocational.
I personally feel that there is a very good case for
supporting IChemE in its drive to increase the amount of
SHE covered in  rst degree courses. With good course
planning and the appointment of a few more people with
the right experience there is no reason why it should not be
implemented.
Bob Skelton
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